Introduction
The concept of groups or clusters of disease occurrences is enough well-known and intuitive. A cluster is defined as an unusual, real or perceived group of health events that are grouped in the time and/or in the space. Many triumphs in the control of infectious diseases have been the result of the epidemiological study of clusters of cases, for instance, the epidemic of cholera in London in the 1850s and the investigation of cases of pneumonia in Philadelphia in 1976 (legionary disease). The investigation of clusters of non-infectious diseases also has remarkable examples: dermatitis in people who use rings made with contaminated gold and vaginal carcinomas in women whose mothers who consumed diethylstilbestrol (see CDC, 1990) .
The investigation of perceived clusters of health events requires the knowledge of some statistical instruments for determining if the observed group is real, taking into account the circumstances under study (the data type, the availability of comparison data, etc.). In this article, the aim is to describe some of the statistical techniques used to investigate clusters of health events and to provide Matlab routines that implement these techniques.
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Detection of Time Clusters
A time cluster is defined as a nonuniform distribution of the cases in the time interval for a given population under study. The objectives of these studies are:
1. To identify secular tendencies of the frequency of diseases in the populations. 2. To identify cyclical fluctuations in the occurrence of a disease. 3. To identify local epidemics of a disease. Attention is focused on the methods related to the detection of local epidemics.
Scan test
The scan test is used to determine if the cases that appear in a geographic area are significantly near in time. The test statistics are the maximum number of events that happen in a time interval of fixed size t. This value is obtained by scanning in all the intervals of length t in the period under study. The critical values for this test are provided in the tables calculated by Naus (1965 Naus ( , 1966 and Wallenstein (1980) . It is assumed that T is the complete observational interval and t is the duration time of one epidemic. Let be r = t/T, N the number of cases that happened in time T, and p = Pr(n, N, r) is the probability that a maximum number of cases in any interval of length t exceeds or is equal to n. This probability is calculated under the hypothesis that the N events are uniformly distributed in the interval T. The problem consists of estimating p. Wallenstein (1980) Bailar et al., 1970) . /1975 -12/1975 0, 4, 1, 2, 1, 3 01/1976 -06/1976 1, 3, 2, 2, 3, 4 07/1976 -12/1976 1, 1, 1, 2, 4, 7 01/1976 -06/1976 7, 2, 2, 6, 1, 2 Therefore, N = 62, T = 24 months and the epidemic duration is fixed to t=2 months. Then n=14 and Pr(14,62,1/12) can be calculated. The Matlab function in Figure 1 obtain the probability p = Pr(n, N, r) by a Monte Carlo simulation procedure. The results of the above function for the data in Example 1 is Pr(14,62,2,24)= 0.0113. It supports the conclusion of a time cluster.
Test of Ederer, Myers and Mantel
The period under study is divided in k disjoints intervals. Under the null hypothesis of no grouping, the n cases will have to be distributed uniformly in the k intervals. The test statistics, m, is the maximum number of cases in an interval. Mantel et al. (1976) 
Detection of Space Clusters
A space cluster is defined as a nonuniform distribution of the cases in the area under study relative to the distribution of the population under study. The presence of clusters suggests a possible environmental etiology. The simplest analysis of space cluster is the comparison of the incidence or the prevalence of a particular disease in different geopolitical areas.
Test of Ohno, Aoki and Aoki
The test proposed by Ohno et al. (1979) determines if the obtained geographic pattern is different from the expected geographic pattern under the assumption of a uniform random distribution of the cases in the area under study. The procedure is as follows:
1. Define k > 2 disjoint categories of the incidence rates. 
5. Calculate the expected number of concordant adjacent pairs:
Example 3: The mortality rates of vesicle and esophagus cancer in Japan (1967-71) is categorized according to the following criterion: Category 1. Rate≥140 by 10000 inhabitants. Category 2. 120≤Rate≤139.9 by 10000 inhabitants. Category 3. 80≤Rate≤119.9 by 10000 inhabitants. Category 4. 60≤Rate≤79.9 by 10000 inhabitants. =0.55 and it is concluded that evidence does not exist for the geographic association of the vesicle and esophagus cancer in men for these years in Japan. The following Matlab function obtain the value of Ohno, Aoki and Aoki's test statistics given N, A, C and the N i .
Detection of Space-Time Clusters
A space-time cluster is defined as a nonuniform distribution of the cases in space and time, simultaneously. In general, the test of space-time cluster of health events needs a more a more sophisticated elaboration because one needs to prove that if the cases are associated in space they are also significantly near in the time, and vice versa (see, e.g., Kleinbaum et al., 1982) .
Test of Knox
The test proposed by Knox (1964) is used to determine if there exists a significant interaction between the sites and the moments of appearance of the disease. It divides the dimensions in space-time into two parts, for which the critical distance in space, E, and the critical distance in time, T, must be defined. Figure 4 obtains the value of above p-value given X, N e , N t and N.
